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RASTER GENERATION SYSTEM AND METHOD OF 
PROCESSING RASTER DATA 
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Cross-Reference to Related Application : 

This application claims the benefit of U.S. Provisional 
Application Number 60/270,685, filed February 22, 2001. 
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Field of the Invention : 
The present invention relates to a raster generation system 



C3 for a Printing machine with an image-setting unit in which the 

■iu 

M, system has a memory for storing raster data and at least one 

wJ 

I! raster processor for generating the raster data from raw image 
data. The invention also relates to a corresponding method of 
processing raster data. 



An arrangement of this generic type is disclosed, for example, 
20 in Published German Patent Application DE 195 06 425. The 

raster data are generated on a raster data generator (RIP) , 
are coupled to the printing machine via a network or with a 
raster processor, and are either fed directly to the image- 
setting unit via the network or are copied to a mass memory in 
25 the printing machine (download) and further processed locally. 
The raster data are generated from raw data and are written to 
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a mass memory that can be sequentially accessed. The action of 
reading the raster data back for use in the image-setting unit 
can therefore also be carried out only sequentially. The 
raster storage, the transfer and the preparation of the raster 
data for output to the image-setting electronics require large 
and fast media and high computing power to reliably provide 
the data at the necessary speed. The previously known 
solutions are therefore complicated. 

The mass storage devices used are, for example, RAID 
(Redundant Array of Inexpensive Disks) controllers, which 
operate a number of fast hard disks in parallel, and 
therefore, improve the throughput of data while storing and 
reading the raster data. In this case, processing of the 
raster data can only begin after the storage and the transfer 
have been carried out. The raster data are generated line by 
line and are written to the mass memory line by line, and 
before the image-setting operation, are read out again column 
by column or in the Fast Scan direction, since the known image - 
setting systems operate, without exception, with column 
orientation. In this case, the action of reading out lasts 
significantly longer than writing the data line by line, since 
the read pointer of the storage medium has to be repositioned 
continually. The sequential access to the raster memory 
therefore, prevents the immediate conversion of the raster 
data into a format suitable for the image-setting electronics. 
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Another disadvantageous factor in the prior art is the fact 
that the bandwidth of the network that is used to transfer the 
data transfer influences the time that is needed to transport 
5 the data to the location at which the processing is carried 
out. Fast networks for transferring the data are expensive, 
however, and special cabling is required. 

M Another disadvantageous factor in the prior art is that the 

£5 

©> interface between the raster data generator (RIP) and the 

~: image -setting unit depends to a great extent on its mode of 

O operation. It is known to use software to prepare the raster 

q data in the physical, column- oriented format that is needed by 

N 

J,* the image-setting electronics. According to this method, the 

w 

p software writes the raster data directly into an output module 
(FIFO) in order to output the raster data to the image-setting 
electronics. The software has to carry out this process for 
each output channel of the image-setting unit, until the 
image- setting operation has been completed. For this purpose, 

2 0 the software has to resort the raster data, as described 

above, in order to obtain the sequence of the data required by 
the image-setting electronics. This sorting is complicated, 
and in particular, depends on the number of output channels 
(e.g. laser diodes) used, and also on the physical movement of 
25 the channels or of the image -setting head. In addition, during 
the image-setting process, the CPU (Central Processing Unit) 
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of the raster processor responsible for the data transfer is 
utilized to a very great extent because of the high data 
throughput, the continual calculation of the position of the 
next item of data and the monitoring of the buffer status. In 
spite of the great speed, the CPU can only be used to a 
limited extent for other tasks that run in parallel. In 
addition, the output buffers (FIFO) must be sufficiently large 
to make it possible to avoid data gaps during the data 
transfer. 

In addition, Issued European Patent EP 0 566 696 Bl discloses 
an apparatus for image generation in which the printing area 
is arranged on a rotatable cylinder. First, image information 
in digital form is transferred to the computer of the 
apparatus via a magnetic disk, for example, and the computer 
passes the image information to the downstream control unit. 
In order to be able to change the circumferential spacing 
between successive printed dots on the printing area, 
correction data for the raster data are stored in a RAM 
(Random Access Memory) . 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 
raster generation system for a printing machine with an image - 
setting unit and a method of processing raster data for an 
image-setting unit of a printing machine which overcomes the 
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above-mentioned disadvantages of the prior art apparatus and 
methods of this general type. 

In particular, it is an object of the invention to provide a 
generic raster generation system that uses simple components 
to achieve a high operating speed. 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, a raster 
generation system for a printing machine with an image-setting 
unit. The raster generation system includes at least one 
raster processor for generating raster data from raw image 
data, and a memory for storing the raster data. The memory is 
formed by a raster memory with random access, and the raster 
processor stores the raster data column by column in the 
raster memory. 

In accordance with an added feature of the invention, the 
raster memory and the raster processor are disposed on a first 
plug- in interface board. 

In accordance with an additional feature of the invention, 
there is provided, an image-setting unit, and a DMA controller 
for controlling transfer of the raster data from the raster 
memory to the image-setting unit. 
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In accordance with another feature of the invention, an image- 
setting unit is provided. A DMA controller is also provided 
for controlling transfer of the raster data from the raster 
memory to the image-setting unit. 

In accordance with a further feature of the invention, a 
buffer memory is provided. The DMA controller provides an 
output, and the buffer memory buffers the output of the DMA 
controller. 

In accordance with a further added feature of the invention, a 
second plug- in interface board is provided, and the DMA 
controller and the buffer memory are disposed on the second 
plug- in interface board. 

With the foregoing and other objects in view there is also 
provided, in accordance with the invention, a method of 
processing raster data for an image -setting unit of a printing 
machine. The method includes: generating raster data line by 
line from raw image data; storing the raster data column by 
column in a raster memory with random access; and reading out 
the raster data column by column into an image-setting unit. 

In accordance with a further mode of the invention, a DMA 
controller is used to control the step of reading out the 
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raster data; and the raster data that has been read out is 
buffered in a buffer memory. 

The invention expands on the prior art by providing the 
capability of storing the generated raster data in a raster 
memory with random access in such a way that no further data 
preparation by the image-setting electronics is necessary. The 
raster data are generated line by line and are stored column 
by column, already rotated through 90°, in the FastScan 
format. It is not necessary to position the read/write 
pointer, since there is random access. The image-setting 
operation can be carried out immediately after the raster 
process has been completed, without additionally preparing the 
data. In this case, it is possible to dispense with 
mechanically moved parts, such as those that are common when a 
hard disk is used as a memory, to dispense with expensive 
special components such as the RAID controller, or to dispense 
with a very fast network for the data transfer. 

The raster generation system can have a DMA controller, which 
controls the transfer of the raster data from the raster 
memory to the image-setting unit. Transferring the raster data 
using the DMA controller instead of using the CPU of the 
raster processor is accompanied by numerous advantages. First, 
the CPU of the raster processor is loaded to a low extent 
during the image-setting process, since no complicated 
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calculations are necessary, and the transfer is carried out in 
the background by DMA controller, independently of the CPU. In 
addition, the flexibility of the system is enhanced, since the 
number of channels of the image-setting unit or the number of 
5 laser diodes, and the mode of operation of the image- setting 
head have only small effects on the image-setting software, or 
according to the invention, is independent of the process of 
preparing the raster data in the raster memory. The image- 
Hj setting electronics can therefore be replaced by a different 
|| type without having to change the software. The speed of the 
|] DMA- control led data transfer is higher than in the CPU- 
O controlled transfer, which means that higher data rates can be 
O achieved. The size of the output buffer (FIFO) can be reduced 

w 

H- accordingly, as a result of the lower latency times that 
M result. 

In order to simplify the raster generation system and to 
enhance its flexibility further, the raster memory and the 
raster processor CPU are arranged on a first plug- in interface 
20 board, and the DMA controller and the buffer memory are 

arranged on a second plug- in interface board. It is possible 
for the two boards to be connected to each other via a 
standard bus. 

25 Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 
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Although the invention is illustrated and described herein as 
embodied in a raster generation system and method of 
processing raster data, it is nevertheless not intended to be 
limited to the details shown, since various modifications and 
structural changes may be made therein without departing from 
the spirit of the invention and within the scope and range of 
equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings. 

Description of the Preferred Embodiments : 

Fig. 1 is a block diagram of a raster generation system; 

Fig. 2 shows the raster data stored in a RAM raster memory; 

Fig. 3 is a block diagram of the components that are essential 
to read out the raster data; 

Fig. 4 is a flowchart showing the fundamental sequence of the 
data transfer; and 
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Fig. 5 is a flowchart showing a data transfer sequence that is 
controlled by a DMA controller. 

Description of the Preferred Embodiments : 

Referring now to the figures of the drawing in detail and 
first, particularly, to Fig. 1 thereof, there is shown a 
raster generation system that includes a preprocessing unit 1. 
The preprocessing unit 1 is connected, via a network 3, to a 
raster processor 5 (RIP) for processing the raster data. A 
raster memory 7 with random access (RAM) is provided for the 
raster data, and a DMA controller 9 is provided for 
controlling the process of outputting the raster data to the 
buffer memory 11. The buffer memory 11 is connected to image- 
setting electronics 13 belonging to an image- setting unit 
having numerous laser diodes 15. The raster processor 5 with 
its CPU and the RAM raster memory 7 are arranged on a first 
plug- in interface board 17 and are connected via a standard 
bus, for example, a compact PCI (Peripheral Component 
Interface) or VME (Versa Module Europa) system, to a second 
plug-in interface board 19. The DMA controller 9, the buffer 
memory 11 and, if appropriate, the image-setting electronics 
13 or laser drive system are arranged on the second plug- in 
interface board 19. 

The preprocessing unit 1 processes raw image data recorded in 
a current electronic format, such as, for example, PDF 
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(Portable Document Format) . The preprocessing unit 1 converts 
this raw image data that specifies the tonal value of the 
various printing inks for each point in the image to be 
printed. The raw image data are broken down into a plurality 
5 of part -images, each of which corresponds to one printing ink. 
In addition, inter alia, information about the inks to be used 
in the print, the printing material, and the printing plate 
material are taken into account . The preprocessing unit 1 
passes on the data lists precalibrated on the basis of 
If , calibration data sets, via a network 3, to one of a plurality 

yi of raster processors 5. Each one of the raster processors 5 is 

pi 

H permanently associated with the image-setting unit, which 
y. includes a large number of laser diodes 15, in order to output 
LI the part -image raster data. Alternatively, only a single 
3j| raster processor 5 can be provided for the image-setting unit 
15, but the data transfer is slowed accordingly (illustrated 
in Fig. 1 for reasons of simplification) . 

A raster memory 7 having a size of, for example, 200 Mbytes is 
20 arranged on the first plug- in board 17, in addition to the CPU 
or raster processor 5. The raster data is initially generated 
line by line (Zl..Zm) as raw data, transferred to the 
preprocessing unit 1 and processed, then further processed by 
the raster processor 5 to form raster data and finally stored 
25 column by column (Sl..Sn) in the FastScan format in the raster 
memory 7 as shown in Fig. 2 . As a result of being stored 



A-3172 

column by column, the column data is already located at 
successive addresses and can therefore be read out and output 
very quickly by the image-setting electronics 13 or by 
external hardware. No further preparation of the raster data 
by the image-setting electronics 13 is necessary. As a result, 
the image-setting operation, which assumes that the raster 
data has been oriented column-by- column, can be carried out 
immediately after the raster process has been completed. 
According to the invention the raster data generated is 
therefore generated directly in the RAM raster memory 7, and 
is also left there. The step of downloading the raster data 
from the raster processor 5 to the printing machine having the 
image-setting unit is dispensed with. The data stream for the 
diodes 15 or the corresponding buffer memories 11 can be 
generated directly from the raster memory 7. Since the raster 
process can directly access all of the raster data already 
generated, and since this data does not have to be 
sequentially written to a medium, the generation of any 
desired output formats is easily possible. The image-setting 
operation can be carried out directly after the generation of 
the raster data, and the maximum speed is limited by the 
image-setting electronics 13 used. 

The direct flow of the raster data to the image-setting unit 
15, without intermediate stages or conversion by the raster 
processor (RIP) 5, permits the first plug-in interface board 
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17 to be used as a universal unit on any desired printing 
machine. The data format rotated through 90° and the random 
access to the fast RAM raster memory 7 permit linking with 
various image-setting units without any complicated changing 
5 of the format . 

In the arrangement shown in Figs . 1 and 3 , each channel or 
each laser diode 15 in the image -setting unit reads the 
ps, required raster data directly from the RAM raster memory 7 via 

a 

|l the buffer memory 11 (FIFO) . This is carried out by minimally 
loading the CPU of the raster processor 5 using a direct 

y 

g memory access that is known per se . The raster data is read 

C3 from the raster memory 7 using the DMA controller 9 and is 

ft ■ 

m written directly into the corresponding buffer memory 11 of a 

3p laser diode 15 of the image-setting unit. For this purpose, 

rJ 

the raster data for this channel (laser diode 15) must be 
located at successive addresses in the raster memory 7 (See 
Fig. 2) . The second plug- in board 19 has, for example, two 
eight-channel DMA controllers 9, sixteen 1 Kbyte*8 FIFOs 11, 

20 and an appropriate logic unit for the sequence counters and 
the image-setting electronics 13. At the start of the image- 
setting process, the CPU of the raster processor 5 programs 
the start address of the column data and the size or the 
quantity of data to be transported (column length) into the 

25 registers of the DMA controllers 9, hands over the address 

buss and the data bus to the DMA controller 9, and starts the 
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sequence. The DMA controller 9 reads all of the column data 
automatically and transfers the data into the buffer memory 
11. The controller 9 generates read/write cycles in order to 
read the source data from the raster memory 7, and at the end 
of the memory read operation, sends a signal to the buffer 
memory 11 to indicate that the next item of data can be 
accepted. In the process, the DMA controller 9 automatically 
takes account of the current state or filling level of the 
buffer memory 11, stops the data transfer briefly when the 
buffer is full and continues the transfer when the buffer is 
again able to accept raster data. After the transfer has been 
completed, the CPU of the raster processor 5 is informed by an 
interrupt and is able to initiate the next transfer for the 
next column (See the flowcharts shown in Figs. 4 and 5) . The 
CPU 5 waits for the end of the data transfer and can carry out 
other activities during this time. The CPU 5 then initiates 
the next data or column transfer. As a result, the data 
transfer is implemented with the maximum efficiency, but with 
very low loading on the CPU of the raster processor 5. 
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